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Carperabive SMMAY O SPL8aNewBed geactions ip the blood.
cells, owrnd? sall thl Msaldia vas u2de &p ¢t &1fGerent
vertebratgs, EM0D B¢ wertolrete? anliincd, Bhe
peroxidese 1 (Yo J0dUy el Y28 W9y Gispzimigd, while
the phosphatafe 3) @ JULORREE @ §ottd sperafically.

:I‘he strengest Mg3eEl0M OF Pore%ide=d o Lok@yves was ©
found in mem, WAL &Pad 6F €1EA1AMe PhberkSicse L Tordmerte
wag in lower efym318 SPely BF Sinel Pag =ud salemegsers,

The most intoypBEAIAE Phemodenog &y B¥e emmparaplve yematelony
was thas $he Dar0xidase Sferction of gosinofhil Te¥Boyte

wes not recegdi2ed IR Pfs1ldas, ToipandecPhefi, ang ner in
NeRogns GasPrea LURP 912 Other® Gnitals hi%her thap Prodell
$0:-82380Y cHa PeRSTLDY POSLEIVE «odinopblY TetBoeykes in
Bltods  This plencmsncn 28 Antrrmeied tw be & Guy¥dgegchical
€29 &7 &uo 2vulut?on ©F blood gelis.  The sigpifigouee

of This ALanPReHEN W%S%lf Atez In %pe ogmplicated

meehanism of Y0l Setmstion. Kg4em, from the standpoint

of comperotiwe @%@@;@gfg Ahe ph@tagbspase resciion was

lezs signifiefgp hen $he @égbilﬁa@@, rg®ogtégn becausze the

former recciied ¥ariad Eredtiy dn dptemsiples sccording
to the nuthods epdlofeds

The «3%alige QhOsphatese Te:681 8 weaurred very intensely
in the strotidvgd opSthaiium of Sie @8rnca, while did not
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seay® Bb 220 88 8Le ¥W®ns which contains many lymph
es1318ed8e L VEP, the finding of this cytochemical
£382310% 02 308 @0:ined was nearly the ssme Iin the animals
siit2atde o. },

28 2:53088 B0 W2 @viochemical reactions in astrocytes,
021293000283 248 28 Mmigroglic in tissue cultures did not
@hott gnw @ygggm»g Specific natures respectively, Further,
tHe @2LTe- Nt 3 Bhe gytochemical reactions could not be
Eood @8 B gm amimal species,
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TPo TatsoMetien |
L O Slndssterases are responsible for the breakdown of
o “m 3;*.:,&, wiglile the oxidases including peroxidases belong
0 W mw ¢pzymes in tissues, These two different enzyms
m%a Wﬁt foz metahclism in the living body.

o 9lk=Plgp WPsphatese reaction is generally detected in the
Fidmgy, dte®t3fe, Yiver, bony tissue, capillary wall, skin including
SV M& Q8igd, cornez, and Fot'hersm The peroxidease reaction

.2 MM’&“cted in the myelold greanular leukocytes, Kuipffer
m» @00 Yie? cclls lining the sinusoids of liver, capillary
* 0%, gid, 28 €hd WL follicles.
s 105 ‘@ &P 884 = simple peroxidase staining meth.d using benzidine
Y v 83009 dai¥n gUlfate and named this NAS-Benzidine reaction.
| M&g&, @Sﬂw, @i!g we were.carwying out an investigation into

g e08cy Jofre B8P wigp histochemicel Qoroxidase reaction, it was

s rigmegd gm @ Wmecnylenediamine can be used in place of benzidine

$% stallht 2% geteii¥ase in leukocytes. By these technics =n

ggmum ““ﬁiw was found in which case the results of the cyto-

SHOUCRY DRBGS Kis voried cccording to the substrate used, further

ot Chi22i 80 &pe Lo cuite sensitive to one substrate, while not at

62} £0 B30l QUYI Y 2to.  Accordingly we should always consider

Sheed QRO 8572 in cytochemical resction when compering reasction

SntensIPle® StaP: ¥2Pious animal cell..

O  he peBBE 8irdy arimarily deals with distribution of peroxidase,

o
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alkaline phosphatase, and P.A.S. reactive substance in the blood
cells, cornee and the neuroglia of various enimels from the standpoint

of compsrative snatomye.

II., Materials and methods.,

For matcrial 44 different enimels were utilized. They include

'11 specics of mammals, 3 species of blrds, 3 species of reptiles, 6

apecles of anursa, 14 species of urodelz and 7 species of fishes. The
detailed nemes of the species are shown in Tobles 1-4.

The blood was teken from the hesrt, subcutz;neous vein, or from the
£cil snd smesar propurations were made. For the study of the neuroglie
end cornes, some of the ebove-mentioned animels were chosen =né the
necessary perts of the body were carefully ex{:racted.

In the study of tissue culture of nouroglis, cerebrum and omrepellium
of & 7 dey old rabbit, just nqw-born kitten or 14 dsy chlekew emgryos
were cultur.d for about 2 weeks by the roller tube methog. O, rPeid
nutrient mediwa used in these culture consists of 50% Gey'® MWQ
selt solution, 45% bumen ascitic fluid ond 5% embryswe %igRe®
( 8 day chicken embryos ). The medium contcins als® iw#ﬁﬁ
glucose and 1000 units per ml. of penicillin,

The peroxidazse reaction wsn employed as followg:

a. Fixction. Fix with ethanol-formol ( 9 : 1 3 sAlNvion gPo R,

o

minute ( blood emear ), then wash in distilled wedeile

° -
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b, Immerse in benzidine-hydrogen peroxide solution { Mitsui ot al.
1951) for 5 minutes, or in orthophenylenedlamine-kydrogen peroxide
solution (Mitsul et al. 1955) for 5 minutes,

c..Wash in running weter.

d. Counterstain with dilute'Gie@sa stain.

The zlkaline phosphatése reaetion was employed as follows:

a, Fixetion. The blood smesar was fixed with gaseous formaldchyde
for 10 minutce and then let stand invthe air for over 30 minutes. The
'tissue was fixed with cold acetone for one hour, then washed in distilled
Watero

b. Incubate in the following substrate solﬁtion at 37° C for 10 hours.

Sodium ﬁ -glycerophosphate eecerecverase 0.5 gre
Glycocoll-natron buffer ( PH 9¢3 ) cveeees 20 CCo
Distilled water tresessccrersossssessaes 20 CCo
0.75% CECL.  eevveeroveessesnnasassssacans 50 CCo o
5% MBCL, «vveseunseasnnsassanoannasesensas 10 cou

c. Wesh in the‘buffer solution above mentioned for 1-2 minutes,
then wash in distilled water only for a nioment,

d, Tumerse in 2% lead =zcetate solution &t s77¢C Vfor 30 minutes,
then wash in distilled water.

The periodic ncid Schiff (P.A.S.) recuction &or pgPygegaborig®, &gan
black-B staining for 1ipid, the Nzan staiglifie Toy ¢BRNCtiNG i30S

fiber, nucleic aeld staining, and the rragliy olhes: § 8o 38 Feeine o

rorc employed 28 usuzl,

" Best Available Copy
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II. Results obbtained

0

&

1. Peroxidase and alkaline phosphatase reagﬁions in
the leukocytes,
(1) Peroxidase reaction.

The comparison of the prvoxidase reaction intene

sity 1z based on the chortest tine necessary
for the decvelopunent of the neroxidase rcacting
granules of blood cells, Tor instance, the
shortest time is 5-10 seconds in the benzlidine
reaction and 30 seconds in the orthophenylene-
diamine reaction in human leukocytes.

a) Neutronhil leukocytes,

in genewwl, the »arosidase reaction o

neutrophil leculocyte is the nogt intonse

in nan.

The next intcnse group
is hamster ( rodent ), salamander
(urodele amphibian ), toad, lizard
( reptile ), bull from, Rana nigro-
naculota ( anuran aaplibian ), horse
and 4og.

The moderate croup
ic pig, cat, rabbit, monicy, mouse,
albino rat and cow,

The weal group :

is tortoise ( reptile ) and most fishes.

The negative group @
is bird. It should b noted, ho:ever,
that the avian leukocyte compsrawlg to

the human neutrophil lsukocytd i gseudo-
(]

cosinophil lcukocyte.
o
b) Tosinophil leukocytes.

el
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The most intense group is man just like the

case of neutrophil leucocyte.

The next intense group is hamster, toad,
bull frog, lizard, striped snske, dog, Rana
nigromaculate, horée, and domestic fowl.

The moderate group is rabdbit, cow, monkey,
pig, black rat, and duck. |

The week group 18 guines plg, mouss,
clbino rat, trotolse and gparrow.

The negative group is cat (Fslidac) in mammal,
viper (Trigonocephall) in reptile and most species of urodels
(see Teble 2) end =211 the fishes.

As to the peroxidase recction of cosinophll
leucocytes there were two impor’ ant points,

The first puint was that o profound phylogenetical
gap can be found in Felidne (cat) and viper.

The second was that reesction disappears st
some specles of urodels ( Table 2 | anl rvovoewn
eppears in lower animels then the urodels, namely in
most of urodela, and fishes ( Table 3 ), In other words,
% boundary line between peroxidase positive and
negative groups ¢eu ve CriWu wiunin tnu urodela
( Table 2 ).

There wore no reaction negatlive eosinophil

melen

o Best Available Copy
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leucocytes -in anura although tollh anvra and urodela
belong to ths same amphibisn group ( Table 1 ).
(2) Alkaline phosphatase reaction.

The blood film fixed with gsseous formalin wes
incubated in the substrate szolution for 10 hours. This
incubation time was commoniih 2ll the animels examined,
so the reaction intensities were compared with the volume,
density or color of the reaction endproduct deposited
in the leukocytes. The sosinophil leukocyte is generally
reaction negative when glyccerophosphate 1s used for the
phosphatase substrate. Therefore, only the neutrophil
leukoeytes of various spimals were czompured in the present
study.

The slkaline phosphatase activity of neutfophil leulzocyte
is found in cytoplasm, but not In nucleus, In submammalien
group there are relatively few animals whose neutrophil
leukocytes indicate =lkaline phosphatase activity., Even
in mammallan group, however, Japsnese macaque, dog, snd
mouse did not show any reaction activity ( Table 4 ).

In general, the wlkaline phosphatase reaction was strong
in J)orse, guinea pig, .hr-:.mster, Amphiuma means tridnetylum,
and glant salamang@g.

The weak gryup was rewbit, a2lbino rat, cattle, pig, men,
lizapé, WIpteis@, gegd, agd copper rockfish. It is of

.~
.l

@
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interest thét humen nevirophil leulocyte indlcsted very

weak alkaline phospheatase reaction despite that the leukocyte
indicated %Pe 2trongest peroxidace recactlion among 211l the
animals.

The negative group was Japanesc macaque, dog, mouse,
birds, snake, frog, most ol the sslomenders znd of the
fishes examined., ‘

Generclly speaking, the alkélinc phosphatase activity of
the neutrophil leukocytes becomes weaker a8 the evolutionary
degree of cnimal dbecomes lower.

The comparison of zlkaline phosphatasge and peroxidase
resctions of various znimzl leukocytes is demonstrated in

Table 4.

2+ Some cytochemical reactionz of ihe neuroglie cells in tissue
<O

culture

In general, ncuroglis cells in the central nervous
tissue cre morphologicaily claesifled into thrue kinds,
aetrocytes, oligodendroglic and microglia, by application
of the silver imprcegnation technique.
However, the biologic.l charccteriatics of these
neurogliea cells which are morphologically differonti-
ated from each other nre yet almost unkmown. This
is the rcason that the subject of the neuroglia tissue

moved towerds tho biolovical investigation of neuroglia

o N
s "5st Available Copy
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cells., In correlation with modern cytologicel techniques
guch es tissue culture or electron microscoplic study,

it 18 natural to consider the application of cytochemical
methods for the purpose of the biological study of
neuroglia cclle, Ir this investigation, we have
attempted the cytochemicdl .observations of neuro-

glia cells, especially astrocytes in tissue culture.

2) Alkaline phosphatasc.

The granules in the cytoplasm, nuclevlus, coerse
granules in nucleoplasm of cstrocytes show positive
activity. The nucleoplasm 1tself end cytoplasm of
nstrocytes do not show, in general, any activity. Also
in the cytoplasmic procesces of astrocytes, slkaline
phoaphatase positive granules arec seen. The nucleolus
showa strong zctivity.

b) Periodic acid-Shiff reacction(BAS).

In the cytoplasm of astrocytes PAS~positive granules
ure commonly found. In the cytoplesm of some cells,
PAS-positive materials appesr the cloud-like mass,
ate’71ed Intensively. Theae BAS~positive granules arec
progsent also 1In the processesz of tho cytoplasm,
comgtime? accumulate at one e¢ide of the c¢ytoplssm or
~round the nucleus. The protoplasmlc astrocytes which

anve widely cxpoanded protoplecmic membrane contaln

V
fob]
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much less RBAS~pcsitive granules in some cells scarcely
any. The nucleus 1s also weakly positive, The macrophages
show strong positive BASrreaction a8 & whole of the
cell body.
¢) Fatty substance.
In general, the cytoplasm Qf agstrocytes conbtainz =2
large emount of fattiy substancé which is stained black
and grenular by Sudan Tlack B. These granules entirely
£311 up the cytoplasm of some cellz. The 2ize and guantities
of fatty granules are varisble. In gcneral, the granules
of membranous a2trocytes are smaller and fewer, and
are diffusely - :attered in the cytoplasm, corres=-
ponding with the Golgl area and & loss of granules is
. secen in some cells, Sudan black B stalned granules
of nmell =ize are present In the processus of the
cytoplagm,. In the nuc+00p1 wsm, fetty granules stained by Sulan
Biosk B are ssldom found.
The cormparison of the alkaline phosphatase rcaction, P.A.S.
inirg and of faot among animals is shown in Table 6.
v} MNucleie acid.
The granules in the nuzleus of astrocytes, which

o0 3lained rod by the Penlgen~Rogsenbeck®s nucloic

el miaining appear to be chromatin granules, preswnably
teangne desoxrribormeleds seid,
° -9
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By the XKorson's method, the nucleoplasm of astroscytes
1s wealtly and diffusely stained greenishe The nucleolus

end cytoplasm are stained weakly violet-oranged colored.

As results of these reamactions, the uxlstence of desoxy- i
ridbonucleic ucld(DNA)} a2nd ribonucleic acld(RNA) are ;
presuicl clge present in the astvanviaes In Tisane

culturc, By the methylgreecn-pyronin staining for RNA

and TVA, in most cells which are secn in the cultured

materinle, thelr cytoplasm is stainod reddish by pyronin

and nuclsoli ere morc intonsively red. In the nucleoplasm

& few mcthylgreen positive fine granules are found,

¢) Glycogen.

Glycogen 18 ncgative In the =strocytes.

f) Protelna. (Morcuric bromphenol blue rcaction)

On the astrocytes, the nucleolus shows the most
strongest bluilsh resction ond the nuc.lear memvrang
& feint reactlon. The nucleoplasm end cytoplasm are
steined diffuescly fine granular or homogenously. In

gome netrocytes, the cytoplasm reacts extensively in

~ the perikeris wround the nuclous. The oligodendrocytcs

thow ctrong reaction as 2 whele of the ccll body The

" proccases of the cytoplaem, olther in estrocytes or

nligodendroglia, arc scerccly stained or not at all,

3. Some cytochemleal reoctions of the cornea.

@

o
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The eyeballs of monkey ( Formosan mescaque ), Uroloncha
domestica and of Rana nigromaculata wcre extraczted to
study cytochemical charateristics of the cornea for which
alkeline phosphatase roaction, P.A.S. reaction, and Azan
staining werc carried oute

In e vertical sectidn :through the cornea, the following

layers ccn be generally seen:i ) the erithelium, 2) <the

‘Bowman's membrane, 3) the stroma or substantiz propria,

4) the Descemt's membrane, 5) the sndothelivm oo no

corneal mesenchymal epithelium,

The epithelium is stratified squemcus, and 3% consists,
a8 a rule, of threc to five layerz of cells, Tte alkaline

phosphatase rcaction occurred in 4his epithelivwa very
intensely in ﬁbnkey end frog, while reclatively weakly in
bird ( Uroloncha domestica S In the epithelium the

reacting granules of the zlkaline phosphatage zappeared

within the cytoplasm, ecpecizlly at the periphery of the

o]

nd glgo intercellular gpaccd. The granules

1]
I

cells,
could not be found in the nucleus. Theze findinge

were common in both monkey and frog. The cpithelium in
bird wag steined more faintly than in monkey and frege
However, 1in general, the alkaline phosphotaze reestion did

0y

not oceur in the other liayers than the opitheliunm, The

subastantia proprias cousicts of rogular connesbhive tlesue

Z‘
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fiber bundles which were intensely stained by the P.A.S.
staining indicating a large amount of polysaccharide.
These bundles wereo also stained deeply blue by the Azan
staining which primérily reacﬁs with the collagen fibers.,
The Bowmen's membrance and;Descemotis membranc were not
clesrly feen in the animals a; Eompared to the human
cornes under hematoxylin eooin staining. But, when
examined with the PJA.S. staining, these membrenes, especislly
the Descement's membrane, could be rccognized very distinctly,
There is no doubt that the Bowmen's membranc and the
Deocemet's membrane correspond to the baszcment membranes
of the stratified epithellum and the endothelium respectively.
In the endothelium or the corncel mcsenchymal epithelium
which ig & 2zingle layer of squamous cell covering the
inner surface of the Descement's wmormTiii¢, neitlior alkaline
phosphatase reaction nor P.A.S. reaction occurred,
The comparison of the alkaline phosplatasc reaction in

each layer of the cornea among animals is shown in Table 5.

IV, Discussion.,

The data from comparative hematology hitherto investigated
iced to the conclusion that continuous evolution of blood cells
can gonerally be admitted regerding the presence of nucle;ted
erythrocytos and the shape ag well a2z the number of

-12-
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“peroxidase &

erythrocytes except in several species. On the other

hand, it is well lmown that human leukocytes other then
the lymphatic series demonstrate an intense peroxidese
reaction in the absence of discase, and that the reactions

of animal 1eukbcytes are frequently of quite different

neture.

In the prescht study, the activitles of peroxidsse
and alkeline phoephatese resctions of animel blood cells

were cOmp&ared. It was made clear that human eosinophil

end neutrophil leukocytes possess the most intense
ctivities =zmong vertebrates, but that the
aikaline phosphatase reaction of them 1s rather weesk or
entircly negative. As to the cytochemical rezctions of
aﬁimal blood cells, some intercsting findings in compsrative
hematology were obtained.

It was reported by Tokue (1929) for the first time
that the’specific‘eosinophil granules of cat eosinophil
1uuk00Yte'in tbe peripheral blood lack peroxidase activity,
Nakamurn (l955)_and Mitsul et al, (1956), made com~
perative studics on the peroxidase reaction of blood colls
in various @énimals, and stated that there were peroxidase

negetive es2inopbil leukocytes also in the animals othor

thoan cat. In ths prezont study, it was ascertained
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that Felldae ( cat ) and Trigonocephall ( vipor ) possessed
peroxidese negative eosinophll leukocytos, thet a few kinds
of urodele still possessed peroxidase positive eosinophil
leukocytes, and that sll the fishes examined posseszed
no peroxidaase positive eosinopnil leukocyte,’ Recchtly
Fey (1962) reported that Xeéépus leevis Daudin, one of
Australian frogs, has peroxidase negetive cosinophil
leukocyte, too, In other words, as far as the'peroxidaée
reaction of the eoginophil leukecyte 13 concerned, s few
phylogeneticel gape are found in mammels, reptiles and
anure. Tho significance of the phylogeneticel gaps
mentioned above is not obvious. Thore mey be some
:elationships between occurrence of tho poroxidase
negative eosinophll leukocytes and mechaniém of the blood
formation. ‘

The neutrophil leukocytes in the blood of znimels
generally possess peroxidase activity although there
are wide variations in the reaction intensities. The
reacticon negutive 1eukocy§es ¢an be found only in fhé
avian blood, and, eas 1s well known, these avian leukocytes
are called pseudéeosinophil loukocytes. Concerning
the fish blood, the neutrophil leukocyte is peroxidase
positive eoxcept for Selechii and herring. These findings

~1%--
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are quite different from thosze of eosinophil leukocytes
which are peroxidase negative in sll the flshos.

Regarding tho distribution .of alknline phosphetease
activity in the neutrophil léukocyte among vcrtebrates,
a definite phylogenetical relationship was not recognized,
Generally speaking, the neu;réphil leukocytes with the
alkalinc phosphatase activity can be found more often in
memmals thon in submammalisn groups, and the
alkeline phosphatasefin the neutropkil leukocytss is not
evenly distributed in vertebratee from memmals to fishes.
There ore not & few néutrophil leukocytes ﬁithoﬁt'alkaline
phosphatase sctivity in memmsls, reptiles, andlamphibia,
whereas the‘péroxidase nositive neutrophil 1cuchytes -
are¢ evenly foundvin tboée animals. Thc avian neutrophil
or pseudoeosinophilnleukpcytes essentially'differ from
those of mammels in that in the formsr neither peroxidase
nor zlk%ecline phosphatase reaction appéérs; | |

It e worthy of special comment that the results of
the phosphatasc reactior are frequently influenéed byvtbo
cvtochemical technies employed. It wag already evidenced |
by Kato (1957) that the neutrophil leukocytes of’some
cold-blooded‘animals are éssentially phosphafas¢ positivé
while they change into phosphatase negative when counter-
atoined with dilute Glemsa stain, Furthorvit i=s not

e
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uncommon that hte datza on the phosphatase reaction of
the same animal is different according to investigators.
This is probably due to the cytochemical method employed -
by them as mentioned.abové;

In genéral, the necuroglia includes ependyma which

lines the ventriclcs of fhe brain and sninal cord, nouroglial

- cells, neuroglia'fibers,”and the satellite or capsular

cells of the periphersl gangliz. The cell of Schwann

of the peripherel nerves may be considered equivalent

to peripheral neuroglis. There are three tvpes in the

neuroglis proper: astrocytes, bligodendroglia or oligo-

fdendrchtes,”and rlcroglia. = The 7285 two are called

macroglia which sre undoubtedly of ectodormaivorigin,

ea cre the nerve cells proper. The third, or microgliz,
originates from megodermal celle bf'the plia mafer which
migrate into the cenﬁfal nervous system along the blood
vessela.

The astrocytes have abuidant granular cytéplasm and
numerous, rather thick plasmatic expaneionz or long.
relatively thin, émooth, and little branched expansions.
The oligodendroglia has sualler cytoplasm and nucleus
than those of astrocytes, and the name is derlved from
the fact tbat_their few and slender processcs have few

branchos. Tho micngglia‘has small, dceply stained

L
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nucleus and scanty cytopl@sm.

The microglia is scattered everywhers throughout the brain
and spinal cord. ’  , ° v

Despite these_ﬁorpbolovicﬁl differences, the differences
of biological chara cters smong them ere not obvious

sufficiently.  The neuroglia'apye ars tu be en important

".-med*ntor for tho normel metabolism of the nervous elements

proper, uluhough llttle 1s known in this rcspecuo In

the pr cgent qtﬁdy,‘it woe 5atbemptad to know cytochcmichl

chara CuprQ of ube fc) uhrrc types of neurogliﬂ cells in
isauve culture, further to differentiate these types

by cytochemical recactions such g2 2lkaline phosphatase
Y Cc¥ J P

reaction, P.AsS5. rezction, fat staining and protein

reaction, However, thece three types of neuroglia cells
Gi1d. not zhow any cytochgmical %pecific neture respectively,
end yet no remarkable difference was found in animal
speeiese

The protein reaction of neuroglia cell was zlready
gstucdied by Shimai et al. (1961) using the mercuric
bromphenol tlue (Hg-BPB) method whigh is censidered
to detcct SH or COOH groug,  Gu, pertigler rindings
were not yet obtaincd by t.hem.

Again tbc criteris for Benglfjcation of {:&pes of
n:::-.crogiin in ¢lcetron Cicro@r&pb bafg @ beey agreed
UNOI. °

- -
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As to the cytochemical reactions of the cornea, the
stratified squamous eplithelium generally has en intense
2lkaline phosphatase activitye. However the epithelium
5f Uroloncha domestica showed relatively weak resction
activitye This wezk reaction activity should be examined
on meny other kiﬁds of bi;dhby further investigstion.
The alkaline phosphAtase re§ction does not occur in the
other parts of the cornea tissue, while the P.A.S,
rencblon distinctly occurs in the stromz, tho Bowman's
membrane and in the Descemet's membranc. It seems
. strange that the stroma containing meny lymph vessels or
'bapillaries, does not show any clkeline phosphatase
aétivity beccuse the endothelicl celis covering = lumen
of‘blood'vessels frequent show =z strong sactivity. It
wes already described by Macde (1952), that the cornezl
epithelium of amphibiens and fishes shows an intense
alkaline'phdsphafase reaction ond that the cpithelium
of reptiles chows a weak rcaction,

It is cdmitted that the transparency of the cornea
iz bigh, though lcss than trat of the agueous humor and
of glass, It is probably duc to the regularity of its
ztructurcl compoaition and clco to other factors of
chemical nature 8till incompletely understood. It

will require more investlgation.

-] B=
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'f. Summéry.

Comperative stﬁdy of some cytochemical reactions in the
blood cells, cornea, and-the nouroglia in tissue culturc was
made on 44 different vertebretes from mammals through to
fishese. The data from this coﬁparative histochemical
study are summarlzed ns follows:

1., The peroxidasc is distributed in the granuler leukocytes
eveniy in vertebrates with very fow exceptionse Man .
posscsacs  the wost inténae‘persxidaso activity in both
eosinophil cnd neutrophil leukccytes zwong the sninels
exumined. Eoszinophil lecukocevytes of cat, viper, =nd Xeno=
pus lack peroxidese cetivity indteating o profound gzap in
fphyldg@ny of animzl blood cells. This veroxidase raacting
substonee in eosinophil leuocytes dissppears in some claes
§f7urodela, &nd. nEVST 2pHesrs in lowar animzls than these
_ urodela. The approximate_order of the pcroxldasce Intensity
" of noutrophil leukocytes in vertebrate is ss follows: men,
enure, urodola, reptile, fish. Birds pocsess peroxidasc
negotive pseudoeosinopbil leukocyte which is compereble to
human neutrophil leukocyte.

The alkaline phosphatgse aetivity 1= not found in
cosinophil leukocyte, while it 1s frequently found in
cytoplcem of neutrophll leukocyte. The phosphatace |
sctivity of neutrophil lcukocyte is intonsc in amemmals

except for monkey, dog, and mouse in which no uctivity is

o .
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evidenced., Generally speaking, however, this activity

turns weeker as tho evolutionary degreeo of enimals becomes
lower. . Thorefore the neutrophil leukocytes with tho
alkeline phosphetase sctivity are comparatively faw in
pumber or entirely lacling 1n'suhmammaiiun groupe. Again,
the dlkaline phosphataéé reabt;on,;a less significent
for comparative hematology than'thbtperoxidase reaction,
because the rcsult of the former reaction 1= frquently
varied sccording to the methodremployed;'

2, Cytochemlcal charasteristics bf tho'cﬁitured
central nervous tissue, especielly neuroglia:celis of

rabbite, cats and chickembryos were investigated. - In generai,
o

- neurogllia cells do not show anchfgochemical specific natures

respectively. Therefore, as the resﬁltrbf theso obs .»vations in
tissue culture, we could not diffefentiate three kinds of
neuroglic cellss Tho granules in the.cyfoplasm and cytoplasmic
procésses, nucleoslus end coerse granuleslih.nuéleoplasm

of astrocytes;'show positive wetivity of alkeline phosphatzse. In
the cytoplasm of astrocytes, there are intensive BAS-positive
grenules. The mecrophages show strong positive BAS-reaction

a8 o whole of the cell body. ~ Various kinds of cultured cells in
the nervous tissue, especially, astrocytes cnd fibrorlasts

contcin 2 large amountopf fatty substonce.

In gsome cells, e loss of fatty granules is seon corresponding

~ " "Best Available Copy
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‘with the Golgi area. ' The existence of DNA and RNA is preosumed
in the cultured cells of the nervous tissuec. The nucleolus
of most cells in tissue culture shows intensive protein
resction. The cytoplasm and nucleoplasm arec also réactive
‘diffusely fine granularly or homogenously.

Comparztively, these kind;'Bf grenules which show
nositive activity of alksline phosphatase, PAS, reaction
and stainchility by fat staining in the cyhoplasm of estrocytes
arc conzidered to be mueh in common concerning the shape,
”varieﬁies of sige, localization, end the animal specles.

3o M strong alkeline phosphctase activity was
proved in the stratified squamous epithelium of the cornea
E in both higher and lower animeals equally. However, in
the corncs of bird ths resction activity of the epithelium
wog relatively weak. The alkaline phoecphatase reaction
did not occur in the endothelium lining the lymph canaliculi
of the substantis propria, nor in the endothelium lining
thy anterior chamber of the eye balls The substantis
propriz, the Bowman's membrane and the Dezcemett!s membrane
were 21l characterized by & strong P.A.S. rozction

indiccting the presence of a lurge amount of polyseaccharide.
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Bull frog (Rana catesbianz)
‘Bufo vulgaris

- dang pipiens ;

Teble 1 Peroxidase reaction of eosinophil leukocyte of anura

1

i
. Substrate I iSubstrato I

Brown frog (Rana jsponics) -+

.% B

Trec froz (Hyla srborea japonice)

Rena nigromaculatsz

—

ol 4]+ 4]+
4+ |+ [+

Substrate I= Benzidine 4 H209
Subsgtrate II = o-phenylene-diaminesd HoO2
-,-:: ?ositive reaction

-2 Negative reaction
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Table 2 Peroxidase reaction of eosinophil leukocyte of

urodela

Substrate I |[Substrate IT

4

Pzeudotriton ruber

Eriturus viridescens virilcsscens

riturus pyrrhogsster

'_Eynobius'togyoensis

Onychodactylus jeponicus

. Megalobatrachus jeponicus

ecturus maculosus

("‘Amphiuma means tridactylum

Triturus torosus torosus

: vPlethodono dunni

| "[Ambystoma gracile

Ambystome maculatum

mbystoma tigrinum °

N %hyacotriton olymplicus

‘Best Available Copy



o

Table 3 ' Peroxidase reaction of eosinophil leukocyte of fishean

; Substrate I | Substrate II

Etrumeus micropus

Parapristipome trilineatum

Copper rockfish
(Sebastodés csurinus)

Hake (Merluccius productus)

Rat fish (Hydrolagus colliei)

Skate (Raja binoculatz)

Dasyatls skajel
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Lo Table 4 Comparisoh between peroxidase and alkaline phosphatase
reactions of neutrophil leukocytes

o —————

Animals ‘ Peroxidase | Alkeline
phosphatase
reaction reaction

Man —_
Japenese mecaque

Cattle e

l

Horse

Pig
Mammels Dog
Reabbit

o Guinez pig
| # _ Albino raot

Mousge

S S S N e o
LI S S R

Hzmster

Domestic fowl

Birds Duek

l
|

U?oloncha domestica

|
|

ﬁ_

Tortolse (Clemmys japonicus)

Reptifes |Lizard (Takydromus tocky- 4 -
b dromoides)
Striped snake(Elaphe quadri- -+ —
virgeatsa
quadrivirgata)

Brown frog (Rana japonica)

Anuran
znpliibians |Rana nigromaculeta

+ 4+ +
|

Bufo wvulgaris
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L Table 5 ~ Alkaline phbsphatase reaction of the cornesa

Substentia !

Epithelium Endothelium
propria
Monkey !
++t - -
r
Uroloncha i
domestica T - ? —_
é |
Rane nigromesculeta ; ;
. ?. |
o)
[
-]
)
[+]
o
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Table 6 Cytochemical reactions of neurogllia cells
* Alkaline  , P.A.S. l Fat |

. phosphatasa " , o : °
! . l ) (-] ¢
s i :
IRabbit P
f: -+ + o
; o * .
" L _
| g |
. Cat ° - i )
:. \ -t o f ,!_.‘.. ;
-l ; N
o : ;
1 ; :
ol p L, | %
f ! | T s :
> . ] ' ‘
< i ! ;
° o
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